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1. INTRODUCTION 
A drug-related problem (DRPs) is defined as ‘an event or circumstance involving drug 
therapy that actually or potentially interferes with desired health outcomes. An actual 
problem has resulted in clinical manifestations like adverse drug reaction or therapy failure 
due to incorrect dosage. A potential problem is not manifest, but if left unresolved, it may 
lead to drug-related harm to the patient [1].  
Drug-related problems include medication errors (involving an error in the process of 
prescribing, dispensing, or administering a drug, whether there are adverse consequences or 
not) and adverse drug reactions (any response to a drug which is noxious and unintended, 
and which occurs at doses normally used in humans for prophylaxis, diagnosis or therapy of 
disease, or for the modification of physiological function). Medication error rates found in 
observational studies are reported to vary between 1.7 and 59%, in which prescribing errors 
are reported to be 0.3-2.6%. Medication errors also frequent cause for adverse drug 
reaction. Incidences of ADR reported in studies published since 1991 vary between 1.9 and 
37.3% [2]. Studies estimated that ADEs account for approximately 5% of all hospital 
admissions, occur during 10–20% of hospitalizations and are responsible for 7–9% of 
hospitalization days. Incident ADEs cause by medication errors were observed in 1 out of 
250 patients and accounted for approximately 6% of ADEs and accounted for 30% of ADE-
related hospital admissions [2]. 
Medication errors are probably the most common type of patient safety incidents 
worldwide and that may cause harm to the patients, distress to medical staff and cost to 
the health care system. The five most common methods for detecting medication errors 
are: 1) studies of errors reported to the authority’s, 2) studies of errors reported 
spontaneously  to  the  local  reporting  systems,  3)  screening  of  medication  orders  and 
patient medical charts,  4) observational studies, 5) qualitative studies in which  health 
care personal are interviewed. Registered nurses (RNs) are responsible for medication 
administration in most setting and are therefore the health professionals most  often 
reported for medication errors (MEs).
[3]
 
Medication errors (MEs) and their associated adverse drug events (ADEs) continue to 
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pose significant challenges for the healthcare systems worldwide. Errors in drug 
prescribing and administration appear to be the most common medication errors 
(MEs).
[4]  
 
Use of multiple medications can lead to medication errors and adverse drug events. 
Medication error is defined as “Any preventable event that may cause or lead to 
inappropriate medication use or patient harm while the medication is in the control of the 
health care professional, patient and consumer. Medication errors may occur at any stage 
of prescribing, documenting, dispensing, preparation, or administration. Medication 
errors may contribute to morbidity, mortality and increased health care costs. Errors can 
happen in all stages of care process from diagnosis to drug administration. Error occur as 
result of two kinds of failure; either the correct action does not proceed as intended (an 
error of execution) or the original intended action is not correct (an error of planning). 
According to National Patient Safety Agency (NPSA) statistics shows that 59.3% of 
medication errors occur during the administration stage. The published data demonstrates 
that approximately 5-10% of all hospital admissions are drug related. A recent report of 
British Medical Association; says that at least a quarter of a million patients each year 
from UK  are admitted to hospital with an adverse drug reaction (ADR) at a cost of 
around £466 million a year. Medication administration has become more complex as a 
result of the increasing number of medications available and new routes of 
administration.  The pharmacist’s responsibility is to encourage the patient to use  the 
medicine in the best possible manner. This is achieved by communication with the patient 
to make sure that he or she has the ability, will and knowledge to use the dispensed 
medicine correctly. The use of computerized and daily updated medication charts  has  
the  potential  to  improve  the  quality  of  medication  distribution  process  in hospitals.[5] 
Adverse drug events (ADEs) and medication errors (MEs) are recognized as an 
important quality and patient safety problem in modern hospital settings, causing harm as 
well as avoidable morbidity and mortality.
[6] 
 
The expected annual benefit from preventing adverse events due to medication errors is 
equivalent to $3.9 billion. Medication errors are an unfortunate reality at hospitals 
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approximately, 30% of problems occurring during hospitalization are related to 
medication errors. The medication error is defined as: “The failure of a planned action to 
be completed as intended or use of a wrong plan to achieve an aim. Also a medication 
error is defined as “Any preventable event that may cause or lead to inappropriate 
medication use or patient harm while the medication is in the control of the health care 
professional, patient and consumer. Such events may be related to the professional 
practice, healthcare products, procedures, and systems including prescribing, order 
communication, product labelling, packaging, compounding, dispensing, distribution, 
administration, education, monitoring and use.
[7]
 
NEED OF WORK 
Medication errors are one of the most common type of patient safety incidents worldwide 
and that may cause harm to the patients. To our knowledge there is only few studies in 
psychiatric hospital settings which focus on medication errors in more stages of the 
medication process. A precise estimation of types, potential severity of errors is needed 
to choose relevant interventions to reduce the medication errors. The present study was 
undertaken to understand various types of medication errors in psychiatric prescription 
at a tertiary care hospital.
[6]
 
FACTORS LEADS TO MEDICATION ERRORS 
Generally, Medication errors represent the largest single cause of errors in the 
hospitals, which can be results from the interaction of multiple factors including nature 
of works environment, complexity of tasks involved, lack of knowledge on medication 
errors, lack of experience, lack of required equipment’s etc. The contributing factors to 
medication errors can be labelled as individual (human) or organizational factors. It is 
clinically  evident  that  both  individual  factors  contribute  almost  the  same  to  the 
medication errors occurrence.
[8]
 
Organizational factors 
The organizational factors mainly concentrate on the interpretation of number of factors 
in the health care system including, interruption or distractions, heavy workload, poor 
working environment, high nurse – patient ratio, new nurses and other medication 
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related factors such as poor labelling/packing , sound alike and look alike medications. 
 
Interruption or distractions 
The interruptions or distractions are considered as the top factors associated with 
medication errors which are observed to cause such incidents when a health care 
professional performing any intervention and before finishing it, another  task  arises 
hence; the duration of tasks increases and the health care professionals have to manage 
many interventions simultaneously. This may leads to the occurrence certain medication 
errors during administration phase of the medication process. 
Heavy workload 
Increase workload or heavy work load to the health care givers usually occurred due to 
the staff shortage especially of nursing staff shortage that is, when a ward is not 
sufficiently staffed with nurses the workload increases because of the high patient to 
nurse ratio. The heavy work load may be responsible for wrong dose medication errors 
which can be indirectly associated with busy environment and can cause fatigue and 
distraction and finally lead to a failure of a medication processing step. The working 
conditions   also   influences   the   occurrence   of   medical   near   miss   errors   that   is, 
environment which have the capacity to cause errors.
[9]
 
Failure to comply with policy 
This is a common factor in dispensing and administering the drug. Non- compliance 
with policy has also been associated with drug administration errors. Often nurses 
develop specific personal routines for administration of certain agents, which they 
perceive to be an improvement in the medication administration process, despite contrary 
policy. 
Work environment 
Poor work environment conditions may influence the rate of error committal. An un-
favourable working environment tends to increase dispensing error rates.  The designated 
area for drug dispensing should have adequate space and appropriate light, temperature, 
and humidity for comfortable work. Drugs should be stored in a way that facilitates the 
workflow, and furniture should be ergonomically distributed. The most significant cause 
of dispensing errors in community and institutional pharmacies is work overload. Stress 
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caused by imposing a maximum time limit for dispensing the prescription is also a 
significant factors. The high noise levels have also been shown to affect the dispensing 
error rate in the pharmacies. Other factors in this category may include high ambient 
temperatures and frequent interruptions from the telephone or patients.
[10]
 
Excessive task demand 
Many dispensing pharmacists attribute their errors to this situation, complaining that 
their work load is so heavy and they are over loaded with tasks, making it difficult to 
work error free. Most pharmacists and experts in medication errors agree that these 
excessive tasks in the hospital settings may be the most significant factor contributing to 
medication errors. 
Individual factors 
The individual factors can also termed as human errors which can results in the 
occurrence of potential medication errors as there are limits in  the human cognitive 
functions. These factors include; miscommunication or lack of communication, Patient 
characteristics, lack of knowledge, lack of patient education etc.
[11,12]
 
Lack of communication 
These factors may also fall under interpersonal factors. Failure to communicate among 
fellow employees or among health care professionals also has frequently been named 
as contributing to medication error. For example an error may be more likely to occur if 
a pharmacist chooses not to clarify unclear physician orders. Poor physician 
handwriting and verbs are also significant factors. 
Lack of knowledge 
This is a frequently cited factors in the committal of medication errors. Mistakes rather 
than slips are typically committed as a result of inadequate knowledge. Placing 
inexperienced  recent  graduates  in  positions  where  they  cannot  interact  with  more 
experienced practitioners may increase medication errors. Non-specialists covering a 
service that is normally staffed by a specialist may also lead to errors. Nurses untrained 
in pharmacology may be more likely to recognize potential inconsistencies in disease 
state and medication usage and doses, resulting in the possibility of increased medication 
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errors. 
Lack of patient counselling 
Counselling of patients before dispensing of medication is the last safety check. Talking 
to the patient allows the pharmacist to correlate the medication and dose with the patient’s 
conditions and help the pharmacist to detect many errors that may have occurred in the 
medication use process. However, errors may occur not only from lack of counselling, but 
also from providing incorrect  information during patient  counselling. Providing 
incorrect information may also fall in the lack of knowledge category. 
Patient characteristics 
Patient factors such as age, sensory deficits, or state of health may contribute to 
performance lapses. Patient levels of stress or fatigue may also an impact. Someone who 
is bored at work may also be more error prone. 
 
CAUSES OF MEDICATION ERRORS 
Distraction: A nurse who is distracted may read "diazepam" as "diltiazem." The 
outcome is not Insignificant if diazepam is accidentally administered, it could sedate the 
patient, or worse (e.g., if the patient has an allergy to the drug). 
Environment: A nurse who is chronically overworked can make medication errors out of 
exhaustion. Additionally, lack of proper lighting, heat/cold, and other environmental 
factors can cause distractions that lead to errors. 
Lack of knowledge/understanding: Nurses who lack complete knowledge about how  a  
drug  works,  its   various  names  (generic  and  brand),  its  side  effects,  its 
contraindications, etc. can make errors. 
Incomplete patient information: Lacking information about which medications a patient 
is allergic to, other medications the patient is taking,  previous  diagnoses,  or current lab 
results can all lead to errors. Nurses who aren't sure should always ask the physician or 
cross-check with another nurse. 
Memory lapses: A nurse may know that a patient is allergic, but forget. This is often 
caused by distractions.  Forgetting to specify a maximum daily dose for  an "as 
required" drug is another example of a memory-based error. 
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Systemic problems: Medications that aren't properly labelled, medications with similar  
names  placed  in  close  proximity  to  one  another,  lack  of  bar  code  scanning system, 
and other issues can lead to medical errors.
[13]
 
TYPE OF MEDICATION ERROR 
The process of medication use is subdivided into five important stages including 
prescribing, dispensing, transcribing, preparing and administering of which the processes 
of prescribing and administering of medication are most vulnerable stages for medication 
error Medication errors are broadly categorized into prescription error,  dispensing- 
related error and errors-related to the administration of medication. 
Prescription errors 
Medical prescribing errors (MPEs) are one of the most common and well-studied causes 
of adverse events. MPEs occur as a result of a prescribing decision or prescription writing  
process,  and  leads  to  an  unintentional  and  significant  (1)  reduction  in  the 
probability of treatment being timely and effective and (2) increase in the risk or harm 
when compared with generally accepted practice.” 
Classification of prescription medication errors 
The prescription medication errors were categorized as follows: 
Illegible prescription 
Any item of medical prescription in which information was illegible 
Prescription with duplicate item 
One or more drugs prescribed  more  than once to  the  same patient  taking the dosage 
into account 
Drugs with the same indication 
Prescription of two or more drugs with the same indication keeping in view the 
respective mechanisms of action 
Wrong frequency 
Prescription of a drug with a frequency not consistent with literature 
Drug without administration route 
Prescription of a drug with no mention of administration route 
Drug without doses 
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Prescription of a drug without a specified dose or dosage 
Dose higher than recommended 
Prescription of a drug at a dose higher than the one mentioned in literature 
Wrong drug 
Prescription of a wrong drug 
Wrong dose 
Prescription of a drug with inexistent dose, according to the literature 
Drug-Drug interactions 
Prescription with potential drug-drug interactions or incompatibilities 
Prescribing signature missing 
Abbreviated and non-standard drug names 
Errors-prone abbreviations, symbols and dose designations.[14] 
Dispensing errors 
Generally, process of dispensing of medication also includes transcribing and verifying the 
medication in which mostly nurses and pharmacists are usually involved. There are few 
studies which have examined and reported the dispensing errors. However, because of 
their low incidence they are of lesser concern. In an inpatients study Roberts et al 
reported 11% of dispensing errors. As per study results,  most common errors were due 
to wrong medicine supply, wrong strength, wrong directions for use, wrong quantity of 
medicine, and wrong calculation of drug usage. The most common causative factor for 
such errors was look alike and sound alike medicines. 
 Incorrect preparation of the drug or infusion solution 
 Dispense an expired drug 
 Poor drug storage practice 
 Drug dispensed too late 
 Dispense non-standard drug concentration 
 Incorrect written information on drug label 
 Equipment failures 
 Labelling errors 
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Administration errors 
It is the second most common (38%) medication error. Bates et al  in  1995 reported 26% 
of preventable adverse drug events (ADEs) which occurred during the administration of 
medication. This stage of medication use is crucial as associated with high risk. 
Responsibility of such errors lies with nursing staff for indoor patients and with 
physicians, dentists, pharmacists and patients themselves in outdoor patients. The 
causative factor for administration error is similar to that of prescription and dispensing 
errors. In addition, it may also include omission, wrong dose, wrong route, and wrong 
patient at wrong time. It may also occur due to technical reasons, e.g. while 
administering drug using viz nebulizers, infusion pump and MDIs. Patients’ 
noncompliance is another reason for administration errors. 
 Wrong administration rates 
 Wrong IV push rate 
 Omission of dose 
 Drug compatibility 
 Wrong dose 
 Calculation errors 
 Wrong drug 
 Wrong patient 
 Wrong time 
 Dose delayed >1 hour 
 Wrong route 
 Allergy related error 
 Additional /unauthorised dose 
Transcribing 
A transcription error is a specific type of data entry error that is commonly made by 
human operators or by optical character recognition programs (OCR). 
Omit key information 
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Re-writing doses, frequencies, route or times incorrectly.
[15]
 
CLASSIFICATION OF MEDICATION ERRORS 
Medication errors can be classified in many ways. 
Based on the onset 
Medication errors can be classified as active or latent based on the onset. Active errors 
have an immediate effect. Latent errors have delayed effects, are easily identifiable and 
thus can be corrected before it recurs. 
Based on the underlying cause 
Based on their cause medication errors can be classified as below: 
Omission error 
This error takes place when a patient has not received his or her medication by the 
time the next dose is due. 
Wrong dose error 
This type of error occurs when the patient receives an amount of medicine that is greater 
than or less than the amount ordered. 
An unordered error 
This error occurs when a patient receives a medication for which the physician did not 
write an order. 
Wrong dosage form error 
It involves the administration of a drug in a dosage form different from the one that was 
ordered. 
Wrong time error 
It occurs when the patient does not receive his/her medication within a predefined interval. 
Wrong route error 
They occur when the correct dosage form is administered, but in the incorrect site on the 
patient’s body. 
Deteriorated drug error 
It  is reported when the physical or chemical integrity of a medication dosage form has 
been compromised, as with expired drugs or intravenous medications requiring refrigerator 
that are stored at room temperature. 
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Wrong rate of administration errors 
These  errors  can  occur  with  infusions  of  intravenous  fluids  or  liquid  enteral fluids. 
Wrong administration technique errors 
It involves the use of an inappropriate procedure during administration of a drug. 
Wrong dose preparation error 
It   occurs   when   a   product   is   incorrectly   made   or   manipulated   before 
administration. 
Extra dose error 
It occurs when the patient receives one or more dosage units in addition to those 
authorized, such as the dose administered after the dose was cancelled.
[18]
 
Based on the medication error index 
Medication errors may also be classified based on their error index (NCERP). 
The National Coordinating Council for Medication Error Reporting and Prevention 
defines a medication error as any preventable event that may cause or lead to 
inappropriate medication use or patient harm, while the medication is in the control of 
the health-care professional, patient, or consumer. 
NCC MERP (National coordination council for medication error reporting and 
prevention) classifies medication errors into various categories A to I based on the severity 
of outcome is given below. 
Category A: Circumstances /event that have the capacity to cause error. 
Category B: An error occurred but the error did not reach the patient. 
Category C: An error occurred that reached the patient but did not cause patient harm. 
Category  D:  An  error  occurred  that  reached  the  patient  and  required  monitoring  to 
confirm that it resulted in no harm to the patient and/or required intervention to preclude 
harm. 
Category E: An error that may have contributed to or resulted in temporary harm to the 
patient and required interventions. 
Category F: An error occurred that may have contributed to or resulted in temporary 
harm to the patient and required initial or prolonged hospitalization. 
Category G: An error occurred that may have contributed to or resulted in permanent 
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patient harm. 
Category H: An error occurred that required intervention necessary to sustain life.  
Category I: An error occurred that may have contributed to or resulted in the patient’s 
death.
[18]
 
Based on the severity 
Based on their severity medication errors may be classified as A, B and C.  
Category A: Potentially serious error that can cause permanent harm to  patient,  
may increase hospitalization or need of additional treatment. 
Category B: Clinical significant error can increase need for patient monitoring. 
Category C: Clinical non-significant error that does not harm the patient. 
 
 
Figure 1: categorization of medication errors.
[15,16]
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CLASSIFICATION BY ASHP 
American society of health system pharmacists (ASHP) definition of medication errors 
includes prescribing, dispensing, medication administration  and  patient compliance errors. 
They define the following categories of  medication  errors: Prescribing errors, Omission 
errors, Wrong time errors, Unauthorized drug errors, Improper dose error, Wrong dosage 
form errors, Wrong drug preparation errors , Wrong administration or technique errors, 
Deteriorated drug errors, Monitoring errors, Compliance errors. Errors arise when an 
action is intended but not performed; errors that arise from poor planning or inadequate 
knowledge are characterized as mistakes; those that arise from imperfect execution of 
well-formulated plans are called slips when an erroneous act is committed and lapses 
when a correct act is omitted. 
Several other studies also examined the types of medication errors according to the 
description of the event. Following are the type of medication errors defined by 
American society of health system pharmacists (ASHP), they are; 
Omission error: Failure to administer an ordered drug to a patient .This is considered to 
be second most common error in the medication use process. 
Wrong   time error:  Administering of  drug  independent  of  their  actual  schedule 
(Administration of drug before or after the specified time). 
Unauthorized drug error: Occur when patients receive a drug that was not authorized 
by an appropriate prescriber. 
Improper dose error: The dose give is inconsistent with what was prescribed, assuming 
that the prescribed dose was appropriate prescriber. 
Wrong dosage form error: Occur when a patient receives a dosage form different from 
that prescribed, assuming appropriate dosage form was originally ordered. 
Wrong drug preparation error: When medication require some type of preparation 
such as reconstitution, this type of error may occur. 
Wrong administration technique errors: These errors occur when a drug is given to a 
patient inappropriately. 
Deteriorated  drug  error:  This  error  occurs  when  drugs  are  administered  that  has 
expired or has deteriorated due to improper storage. 
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Monitoring error: These errors occur when patients are not monitored appropriately 
either after receiving a drug or before they received a drug. 
Compliance error: This type of error occurs when patients use medications 
inappropriately. Proper patient education and follow –up may play significant role in 
minimizing these type of error. This type of error may be a direct result of insufficient 
patient counselling from a dispensing pharmacist, a prescribing physician or 
both.
[18,19,20]
 
Methods to Detect Medication Error 
To prevent the further occurrence of medication errors, it is essential to detect them. 
Many methods are employed to detect the occurrence of medication errors. 
Anonymous self-reports: 
The person committing the error (or witnessing one) reports the mistake without being 
associated with it. 
Incident reports: 
This   involves   the   official   written   legal   report   of   a   medication   error   as 
documented by hospital staff. 
Critical incident technique: 
This event sampling technique involves in-depth analysis of a large number of 
individual errors to identify common causal factors. 
Disguised-observation technique: 
An observer accompanies the person giving the medications, witnesses the 
administration of each dose, writes down exactly what the subject does while 
administering drugs and notes consumption of the medication by the patient. 
Dispensing error detection techniques: 
To study the errors that occurred before the  medication is prepared for administration 
to the patient, such as pharmacy dispensing errors, various techniques like participant 
observer technique, critical incident method are employed.[18,21] 
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MEDICATION ERROR  
Psychiatric patients, especially in long term care facilities are often trained in self-
administration of medications to increase their self-care and improving their 
compliance. However, psychiatry patients are extremely vulnerable to medication errors 
as they are prescribed with complex medication regimen, may be non-compliant, resist 
medication administration and even be violent. Administration of medication   to 
psychiatry inpatients presents different challenges from that to the patients in general 
hospitals. Evidence is available from many sources that a substantial number of adverse 
drug events (ADE) are caused by psychotropic drugs are due to medication errors.[2] 
Only a few studies on adverse drug events (ADEs) and medication errors (MEs) in 
psychiatric hospital setting exist. Four of these studies addressed prescribing errors and 
two studies addressed administration errors.
[6]
 
The number of prescriptions written increases annually and the number and complexity 
of available drugs and drug combinations is steadily growing. These facts are just as 
relevant to psychiatry as to general medicine. Prescribing, like any high-volume, high- 
risk activity can go wrong and errors can have tragic consequences. While fatal errors 
usually involve parental drugs such as potassium chloride, cytotoxics or  drugs  used 
during anaesthesia, many psychotropic drugs have the potential to cause significant 
morbidity and mortality if used wrongly. In addition, psychiatrists can find themselves 
prescribing  out  of  their  area  of  expertise  when  patients  with  physical  illnesses  are 
admitted to psychiatric beds.[22] 
Since 1950s, psychotropic drugs have proliferated and diagnosed cases also increased. 
More studies to ascertain clinical appropriateness of prescribing practices are needed. 
Several observational studies nationally and internationally have analysed the pattern of 
psychotropic drug prescribed in hospital/wards/outpatient setting.3 Trends towards 
prescribing multiple, new costly drugs, prescribing in children, women, old (low dose) 
and off label use are increasing. Retrospective drug utilization review can be used to 
identify problems in prescribing patterns through the analysis and interpretation of 
aggregate archival data on drug prescriptions. This process has no immediate effect on 
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patient care but can identify trends and prompt intervention. Prospective drug utilization 
study can have an immediate and direct effect on patient care by detecting problems 
before a prescription is dispensed.[23] 
Many new psychopharmacologic agents have been developed and found to be effective 
in the treatment of psychiatric disorders. However, while these new agents have better 
tolerability profiles than many of the older drugs,  the potential for  medication errors 
and adverse drug events continues to be an important problem in psychiatric practice.
[14]
 
Much of the research on administration errors has focused on general hospitals and on 
errors involving intravenous drugs and infusions.  Few studies of medication errors have 
been conducted in psychiatric settings, and even fewer have concentrated on 
administration errors. A U.S. study of medication errors, based on a retrospective review 
of records in a state psychiatric hospital, showed that administration errors were more 
frequent than prescribing, transcribing, and dispensing errors combined.
[24]
 
Recommendations to Reduce Medication Errors 
Verbal orders are those orders given by the physician or other providers with 
prescriptive authority to a licensed person who is authorized by organization1 policy to 
receive and record verbal orders in accordance with law and regulation2. They are 
defined as including all telephone and face-to-face patient care orders that were (1) 
communicated verbally by an authorized prescriber (e.g., physician, physician assistant 
[PA], clinical pharmacist or advanced practice registered nurse [APRN], (2) received by 
a licensed individual authorized by the organization to received verbal orders (e.g., RN, 
pharmacists, respiratory therapist) who will  record the order and read it  back  to  the 
person providing the order, , and (3) co-signed or authenticated by the authorized 
prescriber at a subsequent time to validate the order. 
Recommendations 
The National Coordinating Council on Medication Error Reporting  and Prevention makes 
the following recommendations to reduce confusion pertaining  to verbal orders and 
minimize medication errors: Verbal communication of prescription or medication orders 
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should be limited to urgent situations where immediate written or electronic 
communication is not feasible. Healthcare organizations should establish policies and 
procedures that do the following: Describe limitations or prohibitions on use of verbal 
orders, Provide a mechanism to ensure validity/authenticity of the prescriber, List the 
elements required for inclusion in a complete verbal order, Describe situations in which 
verbal orders may be used, List and define the individuals who may send and receive 
verbal orders and Provide guidelines for clear and effective communication of verbal 
orders. 
Employ read-back techniques for clarifying verbal orders. Leaders of health care 
organizations should promote a culture in which it is acceptable, and strongly encouraged, 
for staff to question prescribers when there are any questions or disagreements about 
verbal orders. Questions about verbal orders should be resolved before the preparation, 
dispensing, or administration of the medication. 
Verbal orders for anti-neoplastic agents should NOT be permitted under any 
circumstances. These medications are not administered in emergency or  urgent situations, 
and they may have a narrow margin of safety. 
Information that should be given in a verbal order include the following: Name of 
patient, Age and weight of patient, when appropriate, Drug name, Dosage form (e.g., 
tablets, capsules, inhalants), Exact strength ,dose or concentration, Dose, frequency, and 
route (including the dose basis for paediatric patients), Quantity and/or duration, Purpose 
or indication (unless disclosure is considered inappropriate by the prescriber), Specific 
instructions for use, Name of prescriber—and telephone number, when appropriate and 
name of individual transmitting the order, if different from the prescriber. 
The content of verbal orders should be clearly communicated: The name of the drug 
should be confirmed by one or more of the following: Spelling, Providing both the brand 
and generic names of the medication, Providing the indication for use, To avoid 
confusion with spoken numbers, a dose such as 50 mg should be dictated as "fifty 
milligrams...five zero milligrams" to distinguish from "fifteen milligrams...one five 
milligrams. "To avoid confusion with drug-name modifiers, such as prefixes and suffixes, 
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additional spelling-assistance methods should be used (e.g. S as in Sam, X as in X-ray) 
and Instructions for use should be provided daily." 
The receiver of the order should write down the complete order, then read it back, and 
receive confirmation from the individual who gave the order except in situations such 
as a sterile environment and/or emergencies when stating back the order (without 
writing the order down  first) with subsequent confirmation is acceptable. All verbal orders 
should be immediately written and signed by the individual receiving the order 
indicating the author of the order. 
Verbal orders should be documented in the patient's medical record, reviewed, and 
countersigned or authenticated by the prescriber in accordance with organizational 
policy.
[25]
 
Error reporting and cause analysis are important tools to identify the major causes of 
medication errors. Medication error reporting systems should be improved by removing 
barriers and by clarifying the importance and the role of health care professionals. The 
role of ward-based clinical pharmacists with a hospital multidisciplinary committee in 
recognizing, designing tailored preventive strategies and minimizing medication error was 
effective and should be supported. Educational and training programs on drug therapy 
are required formedical/paramedical students, drug prescribers (doctors) and nurses 
(administrating drugs) to reduce drug errors and to improve patient safety. A systematic 
approach is urgently needed to decrease organizational susceptibility to error, through 
providing required resources to monitor, analyze cause of errors and implement 
preventive strategies to reduce them. A proper functioning national standardized system 
for MEs detection and reporting using a unified terminology all over the country is 
necessary to allow for better knowledge sharing and practice change [26]. 
The studies related to prevalence of drug related problems (DRPs) is lacking in India 
however some of the studies conducted Indian hospital shown much evidences of drug 
related problems and also reflects positive impact of pharmacist intervention on reducing 
drug related errors and overall patients care [27,28]. 
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Due to clinical complexity of the patients, multidisciplinary approaches and longer 
hospitalization, patients in medical wards are likely to face medication errors. The purpose of 
this study was to determine and evaluate the relevance of clinical pharmacist intervention in 
medicine wards and subsequently benefit of pharmacist involvement in multidisciplinary 
health care team during inpatients care and also to determine the rate and severity of 
medication errors. 
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2. LITERATURE REVIEW 
Akhil et al., (2017) [29] conducted a study in a tertiary care teaching hospital. The aim of 
the study was to assess, evaluate, and analyse the medication errors of the patients 
admitted at the emergency department (ED) of a tertiary care teaching hospital. A total of 
200 patients were enrolled in the study, according to the inclusion and exclusion criteria 
in which 108 were males and 92 were females. 340 medication errors were obtained in 
122 patients and 78 patients did not have any error. Medication errors were more common 
in the age group of 61-70 years (49%). In 340 medication errors, drug-drug 
interactions (DDIs) were the most (63.3%), followed by drug duplication (13.53%) and 
drugs given without indication (8.5%). In DDIs moderate interactions where the mostly 
seen the error. On prescription analysis, drugs prescribed without strength (67.6%), 
omission error (16.4%), drugs prescribed without frequency (16%) were the most 
commonly seen. The most common pharmacological classification of drugs associated 
with medication errors was antibiotics (25.6%), antihypertensive drugs (13.65%), and 
anti-platelet drugs (12.9%).The study concluded that incidence of medication errors was 
mainly due to the use of antibiotics. Due to the fast paced nature and overcrowding in the 
ED, a number of prescription errors were obtained. 
 
Anandhasayanam et al., (2016) [30] conducted a prospective study of medication errors 
in the diabetology and general medicine Department of a Multispecialty Hospital, Erode. 
The aim of the study was to evaluate the incidence of medication error and to 
categorize medication errors. A total of 1946 prescriptions were selected from diabetes 
and general medicine departments over 10 months for analysis. Prescriptions from men 
accounted to 80.3% and that of women were 19.7%. Out of the total 1946 patients, 136 
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patients experienced at least one type of error. Lack of awareness and improper work 
procedures made way to  medication  errors.  Errors were mainly caused by clinician (30%) 
and  others  (32%).  The  main  cause  of  medication  error  was  inadequate  staff 
education  (41%).The  study concluded  that  the  commonly  occurring  medication  error 
were due to prescription error, lack of drug knowledge and dispensing error, lack of staff 
education, drug monitoring and improper counselling. Most of the errors reached patients 
but did not produce any harmful effect. These errors could be reduced by simple changes 
of existing procedures or  by implementing  automated  technologies in  the  medication 
process.  Drug monitoring and  patient  counselling  should  be  improved  and  programs 
should be arranged to update the information about new drugs and to increase awareness. 
Sahiti et al.,(2015) [2]
 
conducted a prospective observational study to determine the 
incidence, causes, pattern, outcomes and predictors of medication errors in psychiatry 
practice. The aim of the study was to find out the medication error in psychiatry. A total of 
215 medication errors were identified from 166 patients. The most common type of 
medication error was found to be dose omission (42.12%), wrong technique (11.57%) 
and wrong administration (10.60%).The factors responsible for medication errors were 
performance deficit of  nursing staff, lack of training of nursing staff and knowledge 
deficit of physician which accounted to 33.33%, 26.38% and 11.57% respectively. Male 
gender and greater than 6 medications were observed to be the predictor of MEs. Majority of 
errors that occurred in our study patients reached the patients but did not cause any 
harm. Conducting awareness and education programs for Health Care Professionals 
(HCPs) especially nursing staff regarding the safe handling of drugs can minimize the 
incidence of ME. 
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Ganeshan et al.,(2015) [5]
 
conducted a prospective study was in an In-patient 
Department at a general hospital, Yelahanka, Bangalore for seven months.  The 
prescriptions  were  chosen  randomly which  includes  patient’s  case  history,  diagnosis, 
physician medication order sheets, lab investigations and reports of diagnostic tests. A 
total of 180 prescriptions which contained 392 prescribed items were collected 
randomly. Among 69 errors, highest no. of errors (40.57%) were related to directions. 
All the errors related to others constituted (20.28%) and all the errors for strength and 
dose constituted (18.8%.) Errors related to prescribing two drugs of the same type 
constituted 2.89%, 11.59% errors were under category No error which comes under sub- 
category A, 86.95% errors were under the category Error, No harm which comes under 
sub-category B (46.37%) , sub-category C (37.68%) and sub-category D (02.89%) and 
1.44% belongs to category Error, Harm which comes under sub-category E. Study 
concludes that overall incidence of medication errors was found to be 38.12%., which is 
quite high. Clinical Pharmacist can play major role in the early detection and prevention 
of medication errors and thus can improve the quality of care to the patients. 
Purushotama et al., (2015) [31]   conducted a prospective observational study for a 
period of 6 months at Rajiv Gandhi Institute of Medical Sciences (RIMS), a tertiary care 
teaching hospital, Kadapa. The aim of the study was to detect, evaluate and document the 
incidences, types, severity of medication errors and also to understand the causes that 
lead to medication errors. Cases were selected randomly and reviewed throughout to 
check for the presence of medication errors and if identified they were collected in to 
medication error reporting form and the severity assessment was done by using 
“National Co-ordinating council for Medication Error Reporting Prevention Proposal 
medication Error Index. In a total of 386 cases, (80.46%) were prescribing errors, 
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(13.67%) were omission error, (2.73%) were un-authorised drug error and (3.12%) were 
compliance errors. The study concluded that overall incidence of medication errors was 
very high (66.32%) even though there were no life threatening events. Pharmacist and 
other healthcare professionals involved in the medication use process must work together 
to develop a system approach to medication error reduction. Pharmacist can help patients 
to avoid these events by providing counselling; can significantly improve medication 
safety and patient compliance 
Soerensen et al., (2013) [6] conducted a cross-sectional study on medication error in the 
Aalborg university hospital, Denmark. They use three methods for detecting errors; direct 
observation, unannounced control visit and chart reviews. The aim of the study was to 
find out the frequency, type and potential severity of errors in different stages of  the  
medication  process.  A  total  of  189  errors  were  detected  from  1,082 opportunities 
for error of which (8%) were potentially harmful. The frequency of error was 
prescribing( 5%),dispensing (10%),administration (75%) and discharge summary 
(10%).The study concluded that the medication process are common in psychiatric ward 
to an extent which resembles error rate in somatic care. A substantial proportion of 
errors with potential to harm patients, very few errors were considered potentially fatal. 
Medical staffs need greater awareness of medication safety and guidelines related to the 
medication process. Most of the errors in this study might potentially be prevented by 
nursing staff when handling medication and observing patients for effect and side effect 
of the medication. 
Karna et al., (2012) [7]
  
conducted a prospective study on medication errors in the 
medicine wards of Basaveshwar teaching and general hospital, gulbarga. The aim of the 
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study was to detect and evaluate the incidence, types of medication errors and to assess 
the severity of  medication  errors.  Inpatients  records  of  patients  from  six  units  of 
medicine department were reviewed during their stay in hospital A total of 500 cases of 
the patients were selected, among them 77.4%  were male and 22.6%  were  females. 
38.5% of them were in the age group of 40 to 60 years.167 medication errors were 
detected in 127 patients. Maximum medication errors (31) were detected in the month of 
December 2010. The overall incidence of medication error was found to be 33.4%. A 
total of 167 medication errors were observed, among them 30.5% were errors in 
medication ordering and transcription, 23.3% were errors in medication dispensing and 
46.1% were nursing errors in medication administration. The causes of medication error 
were 61.6% were due to nurses, 22.1% were due to Pharmacists and 16.1% errors were 
due to physicians. Majority of medication errors were belonging to CNS drug class 
(19.7%).On evaluation of severity, majority of medication errors 89.8% were classified 
as category Error, No harm, followed by 7.7% were in category No Error and remaining 
2.3% were in category Error, Harm. This study concluded that 33.4% medication errors 
were detected during study period and revealed that pharmacist can play a major role in 
preventing these errors by early detection. 
Haw et al., (2007) [32] Conducted a cross-sectional study technique using direct  
observation, medication chart review and incident reports in an independent united 
kingdom psychiatric hospital. The aim of the study was to investigate the frequency and 
nature of medication administration errors in old-age psychiatry. A total of 369 errors in 
1423 opportunities for errors (25.9%) were detected and 148 errors in chart reviews were 
reported and incident reports none. The commonest errors observed were unauthorised 
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tablet crushing or capsule opening (30.1%), omission without a valid reason (27.1%) 
and failure to record administration (23.6%). The study concluded that medication 
administration are common and mostly minor. Direct observation is useful, and sensitive 
method for detecting medication administration errors in psychiatry and detect many 
more errors than chart review or incident reports. 
Ito et al., (2003) [33]
 
conducted a study on common type of medication error in 
psychiatric care hospital in japan. The aim of their study was to find out the common 
medication error  in  long  term  psychiatric  care  hospitals.  A total of  132  units  in 44 
Japanese psychiatric hospitals. Among these 221 errors were reported from 85 units in 
44 hospitals.24.9% of incidents were intercepted before reaching the patient.35.5% of the 
error was mainly due to wrong drug administration. The study concluded that wrong 
drug administration was the most common type of potential adverse drug event, and may 
result in more serious consequences than others. 
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3. AIM & OBJECTIVE 
 
Aim: 
 The present study was aimed to assess the role of clinical pharmacist in identifying 
and resolving medication errors in a private hospital 
Objective: 
 To find out the socio demographic status of the patients 
 To determine the incidence of medication errors 
 To identify and assess the pattern and severity of medication error 
 To identify the factors associated with an increased risk of medication errors  
 Creating awareness through documenting and reporting of medication error  
 To identify the impact of pharmacist intervention on reducing medication errors 
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4. PLAN OF WORK 
 
The prospective observational study was planned to be carried out for a period of eight 
months 
PHASE I 
 
    Identification of need of work 
 
    Literature review on medication errors 
 
    Obtain consent from institutional ethical committee and hospital authorities. 
 
PHASE II 
 
 Medication error reporting form design 
 Collection of patients details (patient case history, medication order sheets, progression 
chart). 
 Identify and evaluate the drug related errors 
PHASE III 
 
    Data analysis 
 
    Reporting the results 
 
 
 
 
 
 
Role of clinical pharmacist in identifying and resolving medication errors in a tertiary care 
hospital 
 
JKK Nattraja College of Pharmacy                              28               Department of Pharmacy Practice 
 
 
5. METHODOLOGY 
  
Study site: 
The study was conducted at in-patient ward at a tertiary health care hospital, Erode, 
Tamilnadu, India. 
Study design: 
Prospective observational study 
 
Study period: 
The study was performed for a period of eight months from July 2017 to February 2018. 
 
Study criteria: 
Inclusion criteria: 
 
Any patient admitted at general medicine ward on daily basis during study period. 
 
All type of medication errors. 
 
Patient with other co-morbid condition 
Patient of age group with 20-70 years 
Both genders 
 
Exclusion criteria: 
 
Out patients in all departments of the hospital 
 
Pregnant and lactating women 
Patient undergoing treatment less than one day of hospital stay 
 
Obtained consent from the ethical committee: 
The study received clearance from J.K.K.Nattraja College of Pharmacy’s Ethical 
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committee after submitting the proposal with study title, duration, inclusion and 
exclusion criteria, objectives and a brief methodology about the work. 
Designed data entry form: 
A separate questionnaire was prepared to record patient details. The same had been 
included in the ANNEXURE for the reference. 
Study procedure: 
 
 Based on inclusion and exclusion criteria, this prospective observational study was 
conducted at in-patient wards in a tertiary care hospital for a period of 
eight months after getting approval from Institutional ethical 
committee.  
 A separate questionnaire form was prepared to record patient details like name, 
age, sex, educational status, life events, social history and prescribed drugs. 
 Data was collected from inpatients case sheets (case records, medication chart 
and laboratory reports etc) and screened for any drug related problems (such as 
inappropriate drug selection, dosing, compliance, untreated condition, 
monitoring needs, drug use, ADRs etc). The identified medication errors were 
categorized according to national coordination council for medication error 
reporting and prevention (NCC MERP) and the risk factors that are responsible 
for the medication errors were located and resolved. 
 All identified medication errors were documented electronically and were 
evaluated for its nature, extent, cause and outcome.  
 The relevant issues related to drug related problems was notified and discussed 
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with the physicians, health care professionals and intervention were made to 
resolve those medications errors. Prevention strategies were developed 
accordingly. Drug involved in errors, types of errors, potential issues and the 
clinical significance level of errors, recommendation provided and the 
acceptance level of physician for the particular intervention whether or not there 
was change in drug therapy was noted and recorded in clinical pharmacist 
interventional record form suitably designed for the study. 
 The results can be obtained by plotting graphs by grouping the data and by 
calculating percentage. 
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6. RESULTS 
 Table 1: Gender wise distribution of patients 
 
 
S.No 
 
 
Gender 
 
Number of  
patients (n=390) 
 
Number of  
medicat ion  
error 
(n=571)  
 
1 
 
Male 
 
215(55%) 
 
304(53%) 
 
2 
 
Female 
 
175(45%) 
 
267(47%) 
 
 
 
Figure 1: Gender wise distribution of patients  
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Table 2: Gender wise distribution of patients with and without medication error 
 
 
S.No 
 
 
Gender 
 
Number of  patients 
with medication 
error (n=390) 
Number of 
pat ients  
without 
medication error 
(n=120) 
Total no of 
patients 
(n=510) 
 
1 
 
Male 
 
215(76%) 
 
78(15%) 
 
        293(57%) 
 
2 
 
Female 
 
175(34%) 
 
42(08%) 
 
217(43%) 
 
 
 
 
 
Figure 2: Gender wise distribution of patients with and without medication error 
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Table 3:  Age wise distribution of medication errors 
 
 
S.No 
 
Age group 
(in year) 
Medication errors in 
male patients (n 
=304) 
Medication errors 
in female patients 
(n= 267) 
 
1 
 
21-30 
 
33(10.8%) 
 
24(8.9%) 
 
2 
 
31-40 
 
92(30.2%) 
 
76(28.4%) 
 
3 
 
41-50 
 
74(24.3%) 
 
89(33.3%) 
 
4 
 
51-60 
 
56(18.4%) 
 
60(22.4%) 
 
5 
 
61-70 
 
49(16.11%) 
 
18(6.7%) 
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Table 4: Number of hospital stays 
 
 
S.No 
 
 
Number of hospital stays 
 
Number of patients 
(n=390) 
 
1 
 
<10 days 
 
183(46.9%) 
 
2 
 
>10 days 
 
127(32.5%) 
 
3 
 
>1 month 
 
80(20.5%) 
 
 
 
Figure 4: Number of hospital stays 
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Table 5: Qualification status of the patients 
 
Sl.no 
 
Educational Status 
 
Number of patients (n=390) 
 
1 
 
Primary 
 
20(5%) 
 
2 
 
Secondary 
 
85(22%) 
 
3 
 
Higher secondary 
 
101(26%) 
 
4 
 
Graduate 
 
24(6%) 
 
5 
 
Illiterate 
 
160(41%) 
 
 
Figure 5: Qualification status of the patients 
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Table 6: Number of drugs received on admission 
 
 
Sl.no 
 
Number of drugs per day 
 
Number of patients 
(n=390) 
 
1 
 
1-5 
 
155(39.7%) 
 
2 
 
6-10 
 
179(45.8%) 
 
3 
 
>10 
 
56(14.3%) 
 
 
 
 
                               Figure 6: Number of drugs received on admission 
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Table 7: Types of error in different stages of the medication process 
 
 
Sl.no 
 
Stages in medication 
process 
 
Number of errors occurred  
(n=571) 
 
1 
 
Prescribing 
 
257(63.7%) 
 
2 
 
Dispensing 
 
132(8.8%) 
 
3 
 
Administration 
 
182(28.4%) 
 
4 
 
Transcribing 
 
0 
 
 
 
 
Figure 7: Types of error in different stages of the medication process 
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Table 8: Professional related to medication errors 
Sl.no Professional related errors 
Number of  medication errors 
(n=571) 
 
 
     1 
1 
Physician related (may due to 
high work load, busy schedule, 
distractions, stress etc.) 
 
287(50.3%) 
 
 
2 
 
Improper communication 
between physicians and 
nurses 
 
 
133(23.3%) 
 
3 
 
Nurses related 
 
98 (17.1%) 
 
4 
 
Lack of patient education 
 
41(7.2%) 
 
5 
 
Short supply of medicine 
 
12(2.1%) 
 
 
Figure 8: Professional related to medication errors 
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Table 9:  Professionals involved in medication error 
 
S.No 
 
Professionals involved in 
medication error 
 
Number of medication 
errors (n=571) 
 
1 
 
Physicians 
 
271(47.5%) 
 
2 
 
Nurses 
 
107(18.7%) 
 
3 
 
Both 
 
193(33.8%) 
 
 
 
 
 
Figure 9: Professional involved in medication error 
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Table 10: Types of medication errors observed 
 
Sl.no 
 
Types of medication error 
 
Number of  medication error 
(n=571) 
 
1 
Incomplete prescription 
(dose missing/ frequency 
missing/ wrong drug ) 
 
165(28.9%) 
 
2 
 
Wrong time error 
 
61(10.7%) 
 
3 
 
Wrong dose error 
 
86(15.06%) 
 
4 
 
Wrong dosage error 
 
31(5.4%) 
 
5 
 
Omission error 
 
64(11.2%) 
 
6 
 
Wrong frequency 
 
17(3%) 
 
7 
 
Wrong duration 
 
20(3.5%) 
 
8 
 
Monitoring errors 
 
09(1.5%) 
     
       9 
 
                Compliance error 
 
44(7.7%) 
 
     10 
 
Contraindications 
 
59(10.3%) 
 
     11 
 
Forget to discontinue 
 
15(2.6%) 
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Figure 10: Types of medication errors observed 
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Table 11: Possible causes and contributing factors to medication error 
 
Sl.no Factors lead to medication error 
Number of  medication error     
(n=571) 
 
1 
 
Lack of 
knowledge/experience 
 
239(41.8%) 
 
2 
 
Unavailable patient information 
 
96(16.8%) 
 
3 
 
Illegible prescription 
 
30(5.3%) 
 
4 
 
Look alike/sound alike medication 
 
19(3.3%) 
 
5 
 
Miscommunication 
 
49(9%) 
 
6 
 
Wrong labeling /instruction 
 
25 (4.4%) 
 
7 
 
Abbreviations 
 
13(2.3%) 
 
 
Figure 11: Possible causes and contributing factors to medication error 
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Table 12: Severity level assessment of medication errors 
S.No Level of severity Category 
Number of medication errors 
(n=571) 
1 No Error      Category A 189(33.1%) 
 
 
 
 
2 
 
 
 
 
Error, No harm 
 
      Category B 
      Category C   
Category D 
 
 
 
254 (44.5%) 
 
 
117(20.5%) 
 
11(1.9%) 
 
 
 
3 
 
 
 
Error, Harm 
 
Category E 
 
0 
Category F 0 
  
Category G 0 
Category H  
0 
 
4 
 
Error, Death 
 
Category I 
 
0 
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Figure 12: Severity level assessment of medication errors 
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Table 13: Distribution of pharmacological categories 
 
S.No 
 
Observed pharmacological 
categories 
 
Number of cases 
(n=390) 
 
Number of 
medication error 
(n=571) 
 
1 
Antibiotics 242(62%) 
144(25%) 
 
2 
Cardiovascular 139(35.6%) 
102(18%) 
3 Gastrointestinal 197(50.5%) 79(14%) 
4 Anticoagulants 141(36.2%) 64(11%) 
5 Hormones 64(16.4%) 53(9%) 
6 CNS 89(22.8%) 47(8%) 
7 Respiratory 76(19.5%) 39(7%) 
8 Hematologic 53(13.6%) 20(4%) 
9 Vitamins 31(8%) 18(3%) 
10 Others 17(4.4%) 5(1%) 
 Multiple responses of number of cases 
 
Figure 13: Distribution of pharmacological categories 
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Table 14: Clinical Pharmacist Recommendations 
 
Sl.no 
Types of 
Recommendation 
 
Number  (n=571) 
 
1 
Drug Doses change (dose 
decrease)  
 
86(14.3%) 
2 Drug change  
 
165(27.5%) 
3 Drug discontinuation 75(12.5%) 
     4 Drug addition 39(6.5%) 
     5 Dose schedule/frequency change  
 
17(2.8%) 
     6 Duration change  
 
20(3.3%) 
     7 Appropriate administration  
 
61(10.2%) 
     8 Drug monitoring need  
 
9(1.5%) 
     9 Others 69(12.08%) 
    10 No recommendation 30(5.25%) 
 
 
Figure 14: Clinical Pharmacist Recommendation 
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Table 15: Result of interventions 
S.No Results 
 
Number (n=571) 
1 Suggestions accepted and therapy 
changed 
 
331(58%) 
     2 Suggestions accepted but therapy 
not changed 
 
192(33.6%) 
     3 Neither suggestions accepted nor 
therapy changed 
 
48(8.4%) 
 
 
 
 
Figure15: Result of interventions 
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7. DISCUSSION 
Clinical pharmacy services in hospital are not a novel concept but in context of India, it is a 
recently emerging discipline. With the view of expanded roles and services of the clinical 
pharmacist in providing improved patients care in hospital we carried out this study and 
assessed the clinical pharmacist-initiated changes in patient’s drug therapy and prevention of 
drug related problems (DRPs) in medicine inpatient of rural tertiary care teaching hospital 
[34]. 
Medication error is an essential variable to determine patient safety services, so it is crucial to 
realize the weak points of health care members regarding medication error and provide an 
educational program to resolve them. Medication error can occur at any phase of medication 
use cycle from prescribing, dispensing, and administration of a drug to the patient. It 
increases morbidity and mortality of the population along with increase in the cost of the 
treatment. Further, it also affects patient’s confidence in medical care [35]. Identification and 
resolving the DRPs in the prescriptions is the core activity in pharmaceutical care. 
A total of 510 patients were followed, out of which 390 patients were intervened for having 
one or more DRPs. Out of 390 patients, 600 DRPs were identified by clinical pharmacist 
(Table 1). Among 600 DRPs, 571 medication errors were found. Among 600 DRPs, 
321(53.5%) were found in male than female 279(46.5%). In this study, the incidence of drug 
related problems were higher in males than in females. This observation is in contrast with 
the demographic details of study conducted by Alagiriswamami et al., [36] cited a 
predominant of males over females. Similarly medication errors were highly predominant in 
male than female. Similar findings were obtained from the study conducted by Akhil [29] et 
al., (2017) and Anandhasayanam [30] et al., (2016) 
Out of 510 patients, 390 patients were with medication errors, 120 patients were without 
medication errors (Table 2). Lack of follow-ups and reassessment of therapeutic outcomes 
may also contribute to DRPs. 
The demographic reports of the present study showed higher incidence of medication errors 
in male patients ranges from 31-40 years 92 (30.2%) of age followed by 41-50 years 74 
(24.3%), 51-60  years 56 (18.4%) and in female patient age ranges from 41-50 years 89 
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(33.3%) followed by 31-40 years 76(28.4%),51-60 years 60(22.4%) (Table 3). The incidence 
of medication errors were found high among patients of age group between 31-50 years than 
other age group. Our study findings were consistent with the previous study conducted by 
Rebecca et al., (2012) from Massachusetts board of registration in pharmacy showed higher 
incidence of medication errors in patients ranged between 31-40 years of age [37]. 
The majority of the patients stayed in hospital less than 10 days 183(46.9%), only 80(20.5%)     
patients stayed there more than one month (table 4). The proportion of the variance explained 
the length of hospital stay was attributable to the hospital characteristics was 84% [38]. 
We observed that the education status of most of the patients admitted in the hospitals were 
illiterate 160(41%), which was followed by higher secondary level 101(26%), secondary 
level 85(22%), graduate 24(6%) and primary level 20(5%) (Table 5). Lack of education is 
one of the reason for poor adherence and understanding of their treatment regimen. Our 
results are inconsistent with Marinovic et al., [39]. 
In this study, 179(45.8%) patients received nearly 6-10 drugs than 155(39.7%) patients 
receive 1-5 drugs (Table 6). This increases likelihood of developing the drug related 
problems. Studies have shown that the number of drugs at admission and the number of 
clinical/pharmacological risk factors were both independent risk factors for the occurrence of 
DRPs [40]. Our result is consistent with other study by Sathish et al., [34]. 
Types of error in different stages of the medication process are shown in Table 7. It shows 
that 257(63.7%) were prescribing error followed by 257(63.7%) administration error and 
132(8.8%) were dispensing error. Our finding are similar with Vazin et al., [41] and Ann  et 
al., [42]. Our study findings inconsistent with Benjamin
 
et al., [43] study where 
administration errors 66% were higher than other.  
The most common profession factor that related to medication error includes physician 
related (due to work load, stress etc) 287(50.3%), improper communication 133(23.3%), 
nurses related errors 98(17.1%) were found (Table 8). Similar findings were obtained from 
the study conducted by Arife et al., (2015) [44]. 
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According to our study (Table 9), we found that the more number of medication errors which 
occurred due to physician was 271(47.5%) and due to nurses 107(18.7%) and both the 
physician and nurses combined were 193(33.8%). Since most of the prescription were 
incomplete and with illegible handwriting physicians were more responsible for the 
occurrence medication errors followed by nurses and both the physicians and nurses. Similar 
results obtained from the study conducted by Anandhasayanam [30] et al., (2016) reported 
that most of the medication errors were occurred due to physicians. 
From this study (Table 10), we found that the more number of medication error were due to 
incomplete prescription 165(28.9%), followed by wrong dose error 86(15.06%), omission 
error 64(11.2%), and wrong time error 61(10.7%). Similar findings were obtained from the 
study conducted by Nair [22] et al., (2012) reported that more number of errors were due to 
frequency missing/dose missing (30%) followed by wrong drug (20%) and others(10%). 
Our study identified that more number of error happened due to lack of knowledge 
239(41.8%), followed by unavailable patient information 96(16.8%), due to illegible 
prescription 30(5.3%) and due to miscommunication 49(9%) (Table 11). Similar results 
obtained from a study conducted by Arife [44] et al., (2015). 
In our study, we found that majority of errors (Table 12) were grouped under category B (An 
error occurred but the error did not reach the patient) 254(44.5%) but there is no harm to the 
patient followed by category A (circumstances for events that have the capacity to cause 
error) 189(33.1%), Category C (An error occurred that reached the patient but did not cause 
patient harm) 117(20.5%) and category D (An error occurred that reached the patient and 
required monitoring to confirm that it resulted in no harm to the patient and/or required 
intervention to preclude harm) 11(1.9%) . National coordinating council for medication error 
reporting and prevention proposed medication error index was used to assess the severity of 
medication error. Our findings were consistent with Afshin et al., [45]. 
Drug classes involved in medication error are given in Table 13. Of the total number of 
prescription prescribed, the highest frequency pertained to the group of antibiotics 144(25%) 
followed by cardiovascular drugs 102(18%), medications in respective order. In Zeraatchi [46] 
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et al., study, the highest rate of errors pertained to cardiovascular medications, in particular, 
anticoagulants and thrombolytics (41.2%) followed by antimicrobial agents (37.7%). 
Most of recommendations made were drug change 165(27.5%) followed by drug dose change 
86(14.3%), drug discontinuation 75(12.5%). These finding not correlates with the observation 
made in other study were the drug discontinuation or cessation was the most frequent 
recommendation [36]. However, differs from some other Indian study where change in drug 
dose change was reported as most common suggestion made [47]. Other recommendation 
includes drug change, drug addition, dose schedule/frequency change, drug duration change, 
appropriate administration, drug monitoring need and others. 
Results of clinical Pharmacist intervention are given in Table 15.The acceptance rate of 
clinical pharmacist recommendation and change in drug therapy was found to be high 
331(58%). However, in 192(33.6%) of total recommendation the suggestion provided by the 
clinical pharmacist was accepted but therapy was not changed, may be because the 
suggestion provided was thought to be insignificant in contrast to patient’s current major 
clinical condition by the physicians or hesitated to change the prescription immediately 
without close monitoring of patients. Some percentage of suggestion were neither accepted 
nor therapy was changed, this might be due lack of pharmacist understanding about the 
sophisticated physician prescribing behavior i.e prescribing decision governed by clinical 
experience of physician. This finding correlates with other published Indian studies [27, 36]. 
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8. CONCLUSION 
 This study had presented a pattern of findings in medication errors. Clinical 
pharmacist as a part and parcel of health care system plays a major role in identifying, 
rectifying and modifying the medication errors which are a cynosure for emerging 
pharmacy practice education in India and thus assures the patient safety by rendering 
his services.  
 The study indicates that prescription writing errors were significant at the study site, 
which highlights the need of contributing the education programs to improve the 
prescription writing skills of prescribers and reduce the practice of inappropriate 
prescription through provision of appropriate unbiased information to health 
professional. 
 No errors in the study resulted in permanent harm to the patient or contributed to 
initial or prolonged hospitalization; however, interventions were performed to prevent 
patient harm if any that is likely due to severity of error. 
 Contributing factors, which lead to medication errors, have to be identified in order to 
prevent the medication errors. 
 Performance deficit found to be the largest contributing factor among all that lead to 
medication errors. 
 Each health care system should encourage medication errors reporting and prevention 
so as to enhance patient quality of life. 
 The role of a clinical pharmacist in this situation appears to be very important for 
confine to identification, documentation, reporting and intervention of medication 
errors.  
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IDENTIFYING AND RESOLVING MEDICATION ERRORS IN A TERTIARY 
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 PATIENT INFORMATION FORM 
  
 
Dear participant, 
 
We are students of J.K.K.NATTRAJA COLLEGE OF PHARMACY currently conducting a 
project entitled “Role of clinical pharmacist in identifying and resolving medication errors in 
a tertiary care hospital”. As a part of project, we need to collect data including past, social 
and family history, history of drug and food allergy, lab reports and current medical data. 
However, no identifiable personal data will be disclosed. 
 
Thank you very much for your kind participation. 
 
 
 
CONSENT FORM 
 
I, _______________________________ have read and understand the above information. 
 
I allowed my data to be utilised for the project work. 
 
 
 
 
 
 
 
 
 
 
 
 
____________________ 
 
 
 
 
 
 
 
 
 
 
 
______________ 
 
Signature of participant 
 
Translated by: 
Date 
 
 
DATA ENTRY FORM 
PATIENT NO: 
PATIENT DETAILS   
Name : No of days in hospital : 
Age : Education : 
Sex :   
REASON FOR ADMISSION: 
 
 
 
 
 
 
PAST MEDICAL HISTORY: 
 
 
 
 
 
 
PAST MEDICATION HISTORY: 
 
 
 
 
 
 
SOCIAL HISTORY    
Life events :   
(Time/duration)    
Alcohol/smoking use : Congenital damage : 
Substance abuse : Others : 
Brain defect/infection :   
 
DIAGNOSIS: 
 
 
 
 
 
 
 
 
 
 
Treatment Chart 
 
   
S.no Generic name Classification of drug Dose Frequency No of days 
   
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MEDICATION ERROR REPORTING FORM 
 1.Date of events :     2. Location of events :            
 
Time of events : 
      
Ward 
  
OPD 
    
Pharmacy 
  
Others                
                             
 3. Type of errors :        4.Patient details    
     
Prescribing 
 
Dispensing 
  
Name : 
       
Weight :                
     
Administration 
 
Others 
  
Age : 
       
Gender :                
                Diagnosis :          
                         
 5.Description of the events (how did the event occur and how was it detected) :    
                       
 6.Details of the medicine involved in the event :        7.Did the error reach the patient ? 
                          
   S.NO Dosage form  Generic name strength  frequency         Yes 
   
                          
1.                      
NO                              
2. 
                     
                           
   
                          
3.                         
                          
                      
 8. Contributing factors to medication errors.                
                       
  Sl.No  Factors leads to medication errors            No.of errors 
 
                           
1.         Physician related               
        (May due to high work load,busy schedule,distractions,stressetc).    
 
                       
2.    Improper communication between physicians and nurses.            
 
                         
3.    Untrained nurses.                   
 
                        
4.    Lack of patient education.                
 
                        
5.    Short supply of medicines.                
                             
                             
 
 
9. Types of errors :        
 
 
   
 Omission error 
     
Monitoring error          
    
 Wrong time error 
     
Wrong duration          
    
 Wrong dose error 
     
Wrong patient          
              
           
     Wrong dosage error     Unauthorized error 
     
Wrong route 
     
Drug interaction 
          
    
 
     
         
     
Wrong frequency 
       
            
            
              
10. Possible causes and contributing factors :   
     
Lack of knowledge/experience 
  
Unavailable patient information        
     
Illegible prescription 
  
Peak hour        
     
Look alike/sound alike medication 
  
Miscommunication        
     
Wrong labelling/instruction 
  
Failure to adhere to work procedure        
     
Abbreviations 
     
Others           
              
11. Intervention done :        
       
     Administered antidote    No action needed 
     
Education training provided 
  
Others(specify)        
     
Informed staff who made error 
  
Changed correct drug/dose/frequency        
     
Communication process improved 
  
       
              
12. Outcomes of the events :        
             
    No error  A.Event have potential to cause error 
       B.Error did not reach patient   
   Error,no harm  C.No harm   
       
D.No harm but requires monitoring 
 
       
            
 
       E.Temporary harm requiring treatment 
   Error,harm  F.Temporary harm requiring hospitalisation  
       
G.Permenant harm 
  
         
       
H.Near death event 
  
         
              
   Error,death  I.Death   
              
 
  
